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1 . The following documents (D) are refen-ed to in tliis communication: 

D1: US 5 677 606 A 

D2: US 2002 / 0035757 A 

D3: US 6 341 507 B 

2. The amendments filed with the telefax dated 04.04.2005 introduce subject-matter 
which extends beyond the content of the application as filed, contrary to Article 
34(2)(b) PCT. 

a. According to amended claim 1 , the claimed method comprises the step of "checking 
that said value of unbalanced mass is lower than a predetermined acceptable 
reference value (A(Iq1)AMM)" (claim 1, lines 14-15). 

However, the application as filed discloses only that the method comprises the step 
of checking that the imbalance is lower than a predetenmined acceptable reference 
value (A(lql)AMM) (see, e.g; page 10, lines 23-25). There is no explicit disclosure in • 
the original application that the value of unbalanced mass is compared with a 
predetermined acceptable reference value. 

Therefore, this amendment of claim 1 introduces which extends beyond the content 
of the application as filed, contrary to Art. 34(2)(b) PCT. 

Consequently, for the purpose of this report, it is assumed that claim 1 comprises in 
fact the term "checking that said imbalance is lower than a predetenmined 
acceptable reference value (A(lq1)AMM)" 

b. According to amended claim 1 , the claimed method comprises the step of "adjusting 
the angular revolution speed of the motor in real or continuous time" (claim 1 , line 
20). This also comprises the option to adjust the angular revolution speed of the 
motor continuously. 

However, the application as filed discloses only that the imbalance, i.e. the motor 
current variations, are continuously monitored and that the unbalanced mass is 
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calculated in real time (see. e.g, page 9. lines 1 6-23, page 1 0. line 30. page 1 1 . line 
6). There is no explicit disclosure in the original application that the claimed method 
comprises also adjusting continuously the angular revolution speed of the motor. 

Further, even if the problem underlying the application is to provide, inter alia, a 
method allowing a "real-time intervention"; the temi "real-time intervention" does not 
mean "adjusting continuously the angular revolution speed of the motor". Moreover, it 
is noted that the features of the suggested solution are nonmally not directly and 
unambiguously derivable from the statement of the problem underlying the 
application. 

Therefore, the application as filed does not disclose neither explicitly nor implicitly 
that the claimed method comprises the step of "adjusting the angular revolution 
speed of the motor in real or continuous time" (claim 1 , line 20). Consequently, this 
amendment extends beyond the content of the application as filed, contrary to Art. 
34(2)(b) PCT. 

Hence, for the purpose of this report, it is assumed that the term "in real or 
continuous time" in claim 1 Is deleted. 

3. It is noted that the following amendment of claim 1 filed with the telefax dated 
04.04.2005 meets the requirements of Art. 34(2)(b) PCT: 

According to amended claim 1 . the claimed method comprises the step of "said 
current (Iq) driving as a feedback signal said motor" (claim 1 , line 18). This means 
that the current (Iq) driving the motor is a feedback signal resulting from the prece- 
ding calculation and checking. 

The application as filed discloses that the method comprises the step of "to feedback 
and cun^nt drive the motor" (see page 10, line 14) and of "feedback driving and 
adjusting of the angular revolution speed of the motor" (see page 11. lines 19-20). 
This means that the current driving the motor is a feedback resulting from the 
preceding calculation and checking. 
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Therefore, the application as filed discloses at least implicitly that the claimed method 
comprises the step of "said current (Iq) driving as a feedback signal said motor" 
(claim 1, line 18). 

4 Not taking into considerations the above mentioned (see point 2.a. and 2.b.) amend- 
ments beyond the content of the application as filed, the subject-matter of claims 1- 
does not involve an inventive (Art. 33(3) PCT) step, for the following reasons: 

The problem underling the invention is to provide "a method allowing an unbalanced 
mass to be detected quite precisely and rapidly in the load of the rotatable dmm of a 
washing machine driven by a synchronous motor with a pemnanent magnet rotor and 
a real-time inten/ention on the synchronous motor driving in order to reduce in real 
time any oscillation in the bud thus fading out possible subsequent vibration of the 
whole washing machine structure" (page 3, lines 21-27). 

a This solution to this problem suggested by claim 1 is based on the idea that a relation 
exists between the load imbalance and the current absorbed by an electnc motor. 

Such a method addressing the problem of detecting an unbalanced condition of a,, 
rotating load based on the current absorbed by an electric motor with almost all the 
features of claim 1 is known in the prior art. For instance: 

(i) document D1 (see D1 , column 1 . line 42 - column 2, line 26. figures 1 -1 7) sug- 
gests to detect the presence of an unbalance condition of the rotatable drum of 
a washing machine on the basis of a standardised deviation between the instan- 
taneous current from an predetemnlned value. 

(ii) document D2 (see D2. paragraphs [0006] - [001 1], [0024] - [0027]. figures 1-5) 
suggests to detect and control an unbalance condition of the rotatable dmm of a 
washing machine through measuring the "ripple'' of the electric current drawn by 
the motor and through manipulating the current (see D2. paragraph [0034]). 

However, the following differences between the subject-matter of claim 1 and the 
disclosure of D1 or D2 are noted: 
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I The method of claim 1 is. inter alia, suitable for "detecting the unbalanced 
conditions of a rotating load driven by a synchronous electric motor" (claim 1 , 
lines 2-3) while neither D1 nor D2 disclose explicitly a synchronous electric 
motor. 

Still the method as outlined in claim 1 is also perfectly suitable for detecting the 
unbalanced conditions of a rotating load driven by an induction motor through a 
frequency drive such as in D1 (see D1 . column 5. lines 29-53) or by the 
"controlled induction motor" as in D2 (see D2. paragraph [0022]). Therefore 
claim 1 is not explicitly restricted to synchronous motors, and, hence, extends 
implicitly also to other electric motors comprising means for constantly 
monitoring and detecting the instantaneous current absorbed by the motor, like 
in D1 or D2. 

Further it is obvious to the person skilled in the art, namely when the same 
result is to be achieved, to apply the features of D1 or D2 with con-esponding 
effect also to a synchronous motor, like for instance to the motor of D3 (see D3. 
column 2. line 46 - column 3, line 25. column 5. lines 13-17, column 6. lines 3- 
9) considering the close relatedness of an induction motor and a synchronous 
motor in particular, the person skilled in the field of electric motors suitable for 
washing machines is familiar with the fact that the supplied torque of a syn- 
chronous motor with permanent magnet is directly proportional to the drawn 
current, due to the fact that a synchronous motor follows synchronously the 
phases of the exciting electric field even under heavy load until failure of the 
motor Therefore, although D1 or D2 disclose only Induction motors, it would be 
an obvious and even more advantageous choice of the skilled person to apply 
the teaching of D1 or D2 also to a synchronous motor, thereby possibly 
obviating the need for measuring the speed of the motor which is required with 
an induction motor. 

II The method of claim 1 comprises the step of "calculating in real time the value 
of an unbalanced mass on the basis of the variation of said current" (see claim 
1, lines 9-10). 
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However, the calculation of the value of the unbalanced mass is a non essential 
feature since the unbalance condition is detected according to claim 1 based on 
the variation of the absorbed current and not on the value of the unbalanced 
mass. 

In fact, it is only checked that the imbalance measured as variation of the 
absorbed current is lower than a predetemnined acceptable reference value 
(see point 2.a. above), the detemiination of the value of unbalanced mass is not 
required for detecting the unbalanced condition, at least not according to claim 
1 , without considering the amendments beyond the content of the application as 
filed. 

Therefore, the solution suggested by claim 1 of the present application is obvious to 
the skilled person starting from D1 or D2 and in order to solve the above mentioned 
problem. Therefore, the subject-matter of claim 1 does not involve an inventive step 
in the sense of Art. 33(3) PCT, s 

Further, the following reasons supporting the above grounds for the opinion are 
submitted: 

1. D1 suggests to stop the rotating dmm (see D1 . column 1 , lines -63-67) if the- • 
detected imbalance exceeds a predetermined acceptable reference value; 
stopping the rotating dmm is definitely an embodiment of "slowing down the;- 
angular speed" as per claim 1 , line 17. 

ii. Moreover, the method of D2 comprises a step of "rapidly accelerating" the 
rotation of the drum of the washing machine (see D2, paragraph [0024], claim 
1); this is definitely an embodiment of "providing a transient step with angular 
speed variation of the rotating drum" as per claim 1 , lines 5-6. 

b. The supplementary features introduced by dependent c|airps2-15 specify minor 
implementation details which do not add anything of inventive significance to the 
subject-matter of claim 1 . 

The supplementary features of these claims 2. 4-15 are already known in the prior art 
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(see D1 . figures 1 -1 7. or D2, paragraphs [001 1 ] - [001 6], [0024] - [0026], or D3 (see 
D3, column 2, line 46 - column 3, line 25, column 5, lines 13-17) or relate only to a 
slight procedural change in the method of claim 1 which comes within the scope of 
the customary practice followed by persons skilled in the art, especially as the 
advantages thus achieved can readily be foreseen. In particular, the combination of 
these features with the method of independent claim 1 amounts merely in the juxta- 
position or association of known features functioning In their nomial way and not 
producing any non-obvious working inter-relationship (see PCT Guidelines, 13.14(c)) 
therefore not involving an inventive step. Hence, the subject-matter of these claims 
does not meet the requirements of Art. 33(3) PCT. 

5. Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the D2 is not mentioned in the description. 



..f 
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CLAIMS 

1. Method for detectii:^ imbalanced conditions of a rotating load 
driven hy a ssynchronoTM cli=c±ric motor (3) in washing mar h iTi c a (1) and 
gimilaT- household appliances including a rotably drum (2) and vrfienan 
5 at least a transient step is pra\^d with angular speed (w) vaiiatinn of 
the rotably dram (2), chaxacterised by the fbllowir^ steps: 

constantly monitoring and detecting the instantaneous current 
([q) absorbed bry the motor; 

calculating in real time the value of an unbalanced mass (m) 
10 on the ha«d6 of the variation (A) of said current (Tq) and sstarling 

from a predetermined reference obtained by esqjerimental 
Insults and by applfiJ3« a calculation formxOa icprescntatiwc of 
the kind of load imbalance; 

dhecldng that said value of unbalanced mass is lower than a 
15 predetermined acceptable reference vahae (A(Iql)AMM) and 

slowing down the angular speed (w) of said drum in case of 
negative result; 

said current (Iq) driving as a feedback signal said motor (3) 
according' to said value of xinbalanced mass (m) a^iieting the angular 
20 revolution speed of the motor in real or continuous time. 

2. Method according to claim 1, characteiised in that it provides a 
comparison between the standard deviation (a) of said current Oq) with 
a predetermined reference stoitsd in a memoiy unit including for 
escample an average value of this current (Iq) or a predetermined 

25 Hireshold value. 

3. Method according to claim 1, characterised in that the imbalance 
signal is computed as a daflfenmce between the last sampled value of the 
current signal (Iq), in iiie time instant wherein the absohxte v^^ 

first derivatSB of said cunaat agoal Pq) is nanar than a predetermined 
30 threshold and the second derivate of the same aigjoal Iq is positive, and 
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•the last sampled value of said current signal (Iq) in tHe time instant 
wherein ifhe absolute value of the iirst derivate of said current signal (Iq) 
is minor tlmn a predeterinined threshold and the second derivate of the 
same signal Iq is negative 

5 4. Method according to claim 1* characterised in that the measiire of 
said unbalanced mass (m) occurs at first by measuring said current (Iq) 
vcuiation (A) with a low number of drum revolutions. 

5. Method according to claim 4, characteriGed in that oaid low 
number of revolutions is comprised between 60 and 80 revolutions per 

10 minute. 

6. Method accordMg to claim 4, dhaxacterised in that it provides a 
step for controlling that the measured variation (A(Iqi)) at a low number 
of revolutions is lower than a predetermined acceptable reference value 
(A{Iqi)AMM) and a subseqyient order of sdowing down the drum rotation 

IS . speed (w) if this check gives a negative result. 

7. Method according to claim 4, characterised in that it provides a 
step for controlling that the meaaured variation (A^qi)) at a low number 
of revolutions is lower than a predetennined acceptable reference value 
and a subsequent order of gradually increasing the drum revolving 

20 speed (w) if the control gives a positive result. 

8. Method according to claim 7, characterised in that the gradual 
speed increase continues until about ISO revolutions per minute are 
reached. 

9. Method according to claim 7 J characterised in that it provides a 
2S step of further controlling that the measured variation (Aflqa)) at 

incircased number of revolutions ia lower than a second predetermined 
acceptable reference value (A(Iq;2)/ayiM). 

10. Method according to claim 9, characterised in that it provides a 
centrifugal step at reduced rotation speed if said further control g^ves a 

30 negative result. 
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11. Method acconSing lo daim. 9, chaaracterised in that it provides that 
a centrifii^ step is started if said further control gcvea a positive resiilt. 

12. Method according to claim 9, cdiaractaised in that it provides a 
slow down, without stop, of ttie drum (2) rotation speed in order to 

S cause a new load distributidn if said further control gives a positive 
result. 

"^13. Method according to claim 10, characterised in tiaat it provides a - 
steady raonitnring of said measured variation (A([q2)] in the centrifugal 
step at reduced speed. 

10 14. Method according to claim 2, characterised in that the 
comparison between the x^aiiaQon (A) and said currenx (I<0 ofccura both 
in sUitic unbalanced conditions and in dynamic unbalanced conditions. 

IS. Method according to claim 14, characterised in tiiat the one 
variation operator is the standanl deviation operator (cr) and is drawn, 
-15 for a dynamic imbalance, from the follawing relation: 

cT(Iq)dynainic «m*K2*w^ + Ko 

Wbexcii Kb, K2 and a are known constant experimentally-detMmined . 
values, w is the rotation speed and m is said unbalanced mass- 
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